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METHOD FOR OPERATING A
PROGRAMMABLE WASHING MACHINE
AND CORRESPONDING WASHING
MACHINE

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation, under 35 U.S.C. § 120,
of copending international application No. PCT/EP02/
05625, filed May 22, 2002, which designated the United
States. Further, the application claims the benefit, under 35
U.S.C. § 119, of German patent application 101 36 519.5,
filed Jul. 26, 2001, the disclosure of which 1s hereby

incorporated by reference 1n 1ts entirety.

BACKGROUND OF THE INVENTION

Field of the Invention

The 1nvention relates to a method for operating a pro-
crammable washing machine with a drum that rotates in a
stationary suds container, with a tilted axis of rotation which
rises toward the loading opening, and with scooping mecha-
nisms for the suds attached to the drum, whose scooping
power 1s dependent on the direction of drum rotation and
which produce uniform wetting of the washed item with the
suds 1n a forward direction of rotation. During the wet
processing phase, the drum 1s driven 1n alternating directions
of rotation and at correspondingly alternating speeds of
rotation for a limited period which can be varied 1n both
directions.

The reverse driving of washing machines, whereby the
washing drum rotates 1n periodically alternating directions,
1s a well established means of improving washing efficiency.

The commonly assigned U.S. Pat. No. 5,560,061 and
German published patent application DE 43 10 595 Al
describe a control for reverse driving with which greater
performance 1s achieved in connection with a specially
designed washing machine. It 1s provided therein that the
first rotation rate be set such that the effect of the scoops that
arc attached to the shell of the drum is greatest in the
scooping direction. In the reverse direction, the rate at which
the drum 1s driven 1s higher by a multiple thereof, in order
to accelerate the exchange of suds during this period. The
selection of rotation rates 1s determined as a function of the
load volume and the constructional features of the washing
machine such as drum diameter and scooping power of the
scoops. The length of the time periods for driving 1n either
direction can also be varied.

The state of the art also 1mncludes washing machines with
a slanted drum axis that rises toward the front (cf. commonly
assigned patent publication US 2002/0000107 Al and Ger-
man patent application DE 198 59 571 Al). In connection
with a correspondingly adapted housing in the region of the
loading opening, this creates a better view into the drum
interior and easier access to the laundry for the user.

Washing machines with slanted systems also offer the
ability to save water, energy, and laundry detergent, because
the laundry 1n the bottom region of the slanted drum contacts
the suds even if only small amounts of water were 1ntro-
duced by virtue of the slant of the drum.

In order to be able to achieve these possible advantages of
the ftilted system while simultaneously compensating
adverse eflects of the system, special constructional mecha-
nisms have been developed.

One known washing machine comprises carriers on the
shell of the drum configured transverse to the direction of
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rotation. As a result of the transverse configuration of
carriers, 1n a bias direction of rotation the laundry 1s con-
veyed forward in the direction of the loading opening.

The laundry 1s distributed over the entire surface of the
drum just as in the case of a horizontal axis of rotation.

The carriers are constructed as scooping devices and
curved along their length. Their volume 1s particularly large
at the lowest point of the drum so as to collect optimally
large amounts of suds. The bottom of the carriers 1s con-
structed wider 1n the region of the scoop openings and 1s
tapered 1n the direction of the loading opening. The ridge
height of the carrier 1s higher 1n the direction of the loading
opening than in the region of the scooping openings. By
these measures, and by the appropriate configuring and
distributing of the openings 1n the carrier, upon the lifting of
the carrier from a high level the scooped suds can be
sprinkled 1nto the drum interior and onto the laundry with a
uniform distribution over the length of the axis. It 1s easy to
see that carriers of this type have a bias direction of rotation,
in the sense that the carriers generate optimal scooping
power only 1n one direction of rotation, the scooping direc-
tion.

A rapid and uniform soaking of the laundry can be
achieved with the above-described washing machine. A
sufficient amount of mechanical energy, which 1s needed for
successtful washing, can also be applied to the laundry.

A disadvantage 1s that such carriers cannot be used for
conventional washing methods, particularly those developed
for horizontal systems. That 1s, the above-described washing
machine cannot be driven by known methods in such a way
that a relatively good washing result can be achieved in the
same washing period.

SUMMARY OF THE INVENTION

It 1s accordingly an object of the invention to overcome
the disadvantages of the heretofore known devices and
methods and to lay out a method for driving the washing
machine with a tilted drum axis and with reversing operation
as described above, 1n which the advantages of tilted drum
systems are fully exhausted while at the same time a good
washing result can be achieved 1n approximately the same
pertod of time. The object of the invention i1s also to
implement the method by optimally simple control-related
means and by loading the drive system relatively little.

With the foregoing object 1n view there 1s provided, in
accordance with the invention, a method of operating an
washing machine in which the drum 1s driven in the scoop-
ing direction at intervals which are equally long and which
are characterized by a uniform target speed of the drum
during the entire wet processing phase. The speed and the
duration of the intervals 1n the direction counter to scooping
1s varied depending on the progress of the wet processing
phase as follows:

in a first phase, the wetting phase, the drum rpm 1n the
scooping direction 1s below the washing rpm, and the
duration of the time interval 1n the direction counter to
scooping 1s substantially shorter than in the scooping
direction;

in a second phase, the washing phase, the drum rpms are
the same as 1n the wetting phase, but the duration of the
interval 1n the direction counter to scooping i1s longer
than 1n the wetting phase;

in a third phase, the rinsing phase, the drum rpm 1in the
scooping direction 1s the same as in the wetting and
washing phases, but the drum rpm in the opposite
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direction 1s markedly above a contact rpm at which the
laundry contacts the drum shell, and the duration of the
time 1nterval 1 said opposite direction 1s markedly
shorter than 1n the washing phase.

It 1s advantageous when the wetting phase and washing
phase alternate multiple times during the wet processing
phase. As a result, the laundry 1s always well soaked during,
the washing process. This increases the effectiveness of the
dirt elimination.

With the 1nventive method, a very good washing result
which 1s on a par with known methods 1s achieved with a
lower water and energy consumption and with the washing
period more or less unchanged. The sequence of the method
1s very simple, and the outlay for controlling 1t 1s small.

According to a development of the mnventive method, it 1s
advantageous to automatically adjust the length of the time
interval in the scooping direction by means of a device for
detecting the load on the drum that 1s produced by the
laundry. This can be accomplished automatically by the
control given the provision of a corresponding collection of
measurement data.

In a washing machine for carrying out the inventive
method, output signals of a timer in the program control
device can be advantageously provided for the purpose of
controlling the drum drive, the period of which signals 1s
adjustable in dependence on program steps and/or process
parameters that are measured during the wet processing
phase.

In further summary, the washing machine has a drum,
which rotates 1nside a fixed suds container and which has an
inclined rotation axis that rises toward the loading opening
and 1s provided with scooping devices, which are mounted
on the drum and scoop the suds with a scooping power that
depends on the direction of rotation of the drum. In a
preferred direction of rotation, 1.¢., the scooping direction,
the scooping devices uniformly wet the articles to be washed
with the suds. During the wet treatment phase, the drum 1s
operated 1n alternating directions of rotation and with a
rotational speed that changes according to the direction of
rotation for a respectively limited duration that can be varied
in both directions of rotation. According to the invention, the
drum 1s operated during the entire wet treatment phase 1n the
scooping direction 1n time intervals I, Iy, I, which are of
approximately equal length and characterized by a uniform
specified rotational speed of the drum. In addition, the
rotational speed and the duration of the time intervals I,
Iy, L5, vary 1n the direction counter to that of the scooping
according to the progress of the wet treatment phase. In a
first phase, wetting phase N, the rotational speed of the drum
n, 1n the scooping direction 1s less than the washing
rotational speed ny;, and the duration of the time interval I,
in the direction counter to that of the scooping 1s signifi-
cantly shorter than 1n the scooping direction. In a second
phase, washing phase W, the rotational speeds ny, and -ny,
of the drum are the same as in the wetting phase, the duration
of the time 1nterval Iy, mn the direction counter to that of the
scooping 1s, however, extended 1n comparison to the wetting
phase N. In a third phase, rinsing phase S, the rotational
speed n,; of the drum 1n the scooping direction, 1s equal to
that 1n the wetting and washing phase but, in the direction
counter to that of the scooping (-n.), is significantly greater
than an application rotational speed in which the laundry
rests against the drum surface, and the duration of the time
interval I, 1n the direction counter to that of the scooping is
significantly shorter than 1n the washing phase W.

Other features which are considered as characteristic for
the 1nvention are set forth 1n the appended claims.

10

15

20

25

30

35

40

45

50

55

60

65

4

Although the invention 1s illustrated and described herein
as embodied 1n a method for operating a programmable
washing machine and appertaining washing machine, it 1s
nevertheless not intended to be limited to the details shown,
since various modifications and structural changes may be
made therein without departing from the spirit of the inven-
tion and within the scope and range of equivalents of the
claims.

The construction and method of operation of the
invention, however, together with additional objects and
advantages thereof will be best understood from the follow-
ing description of specific embodiments when read 1n con-
nection with the accompanying drawing.

BRIEF DESCRIPTION OF THE DRAWING

The sole view of the drawing 1s a diagram representing the
time characteristic of a wet processing phase that 1s divided
into three functionally distinct portions N, W, and S.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the FIGURE of the drawing 1n detail, the
diagram represents the time characteristic of a wet process-
ing phase that 1s divided into three functionally distinct
segments or portions N, W, and S. In a first portion N at the
begmning of the wet processing phase, 1t 1s 1mportant that
the laundry that has been introduced into the drum, typically
in a dry condition, be wetted optimally rapidly. Hence the
first segment 1s called the “wetting phase.” The inventive
reversing rhythm achieves this by the drum being moved 1n
the scooping direction at a rotational speed (rpm) that is
optimal for the scooping power and therefore optimal for the
sprinkling of the laundry in the drum, as determined by the
constructional design of the carriers, which are constructed
as a scooping mechanism. In any case, the speed 1s below the
speed that has proven optimal for washing.

The optimal length of the time period during which the
drum rotates 1n the scooping direction 1s dependent on the
scooping power and the load on the drum. The rotation in the
opposite direction 1n the wetting phase serves for more
ciiective stirring of the laundry in the drum. The rotation
period for this can be set very short.

With this washing machine operation, the laundry can be
evenly soaked 1n a very short time 1n the wetting phase.

™

In the second phase, the washing phase, the washing effect
1s 1ncreased by the intensive flushing of the laundry and the
absorption of mechanical energy.

Accordingly, the drum speeds are the same as in the
wetting phase, but the period i1n the direction counter to
scooping 1s longer than 1n the wetting phase.

In the rinsing phase, the dirty washing suds in the laundry
has to be rapidly exchanged for fresh rinsing liquid. This 1s
achieved by the optimal rotation 1n the scooping direction
and the quick alternation into the opposite direction at a
higher speed. To that end, the drum rpm 1n the scooping
direction 1s the same as 1n the wetting and washing phases,
but the rpm 1n the opposite direction 1s markedly above a
contact rpm at which the laundry adheres to the drum shell.
Furthermore, the length of the time period in the direction
counter to scooping 1s markedly shorter than 1n the washing
phase.

Only a few parameters are needed 1n order to carry out the
mventive method, and therefore the control can be con-
structed simple. To control the drum drive merely requires
the provision of output signals of a timer in the program
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control device, whose period can be adjusted 1 dependence
on program steps and/or processing parameters that are
measured during the wet processing phase. The load on the
drive system 1s relatively small as a result of the relatively
uniform mode of operation and the avoidance of extremely
high speeds.

We claim:

1. A method of operating a programmable washing
machine, the washing machine having a drum mounted for
rotation 1n a stationary suds container about a tilted axis of
rotation rising towards a loading opening of the washing
machine, the drum having scooping mechanisms for suds
mounted thereto, the scooping mechanisms having a scoop-
ing power depending on a direction of rotation of the drum
and being configured for uniformly wetting a laundry with
the suds upon rotation of the drum 1 a given scooping
direction, the method which comprises:

driving the drum during a wet processing phase 1n alter-
nating directions of rotation at speeds that alternate 1n
dependence on the direction of rotation for a respec-
tively limited time period, and the respectively limited
time period 1s variable 1n both directions of rotation,
and thereby:

driving the drum i1n the scooping direction for time
intervals that are equally long and that are characterized
by a uniform setpoint speed of the drum during the
entire wet processing phase; and

driving the drum 1n an opposite direction and varying the
speed and the time intervals in dependence on a
progress of the wet processing phase, by:
in a first phase, setting the drum speed 1n the scooping,
direction to below a washing speed, setting the
duration of the time interval 1n a direction counter to
the scooping direction substantially shorter than the
duration in the scooping direction;
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in a second phase, setting the drum speed to equal the
drum speed 1n the first phase, and setting the duration
of the interval 1n the direction counter to the scoop-
ing direction longer than in the first phase; and

in a third phase, setting the drum speed 1n the scooping
direction to equal the drum speed 1n the first and
second phases, but markedly above a contact speed
at which items of laundry contact the drum shell 1n
the opposite direction, and setting a duration of the
time 1nterval in the opposite direction markedly
shorter than 1n the second phase.

2. The method according to claim 1, wherein the first
phase 1s a wetting phase, the second phase 1s a washing
phase, and the third phase 1s a rinsing phase.

3. The method according to claim 1, which comprises
alternating the scooping direction and the opposite direction
multiple times during the wet processing phase.

4. The method according to claim 1, which comprises
determining a load on the drum generated by the laundry,
and automatically adjusting at least one of a length of the
time period 1n the scooping direction and a length of the time

period 1n the direction counter to scooping in accordance
with the load.

5. A washing machine, comprising:

a program control device programmed to carry out the
method according to claim 1;

a timer providing output signals to the program control
device for controlling the drum drive, the signals defin-
ing periods that are adjustable 1n dependence on pro-
oram steps and/or process parameters measured during,
the wet processing phase.
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